Differential inhibition of human T-lymphocyte activation by maleimide probes.
Cellular thiols are known to be involved in lymphocyte activation, differentiation, and growth. In theory, alkylation of selective cellular thiols could be used to regulate specific processes in the activation sequence by inactivating particular enzymes or structural proteins, although to date specific alkylating probes have not been reported. N-Ethylmaleimide (NEM) is a lipophilic sulfhydryl-alkylating agent that is known to block the in vitro proliferative response of T lymphocytes. NEM (10 microM) was found to be fully inhibitory in PHA, Con A, and MLC assays only when added prior to or simultaneously with the mitogens or allogeneic cells; the addition of NEM only 15 sec after stimulating the cells with PHA resulted in a loss of greater than 50% of the inhibitory activity. The addition of 50 microM 2-ME 10 min after treating the cells with NEM failed to block the inhibitory effect. NEM (10-20 microM) had no adverse effect on lymphocyte viability, but completely blocked lymphocyte agglutination in response to mitogens or allogeneic cells. The lymphocytes overcame the inhibitory effects of NEM after 48 hr in both the PHA and MLC experiments. Resumption of the proliferative response was associated with the onset of agglutination in the PHA assay. In experiments using various analogs of NEM, we noted that the presence of a nonpolar N-linked side group was necessary for inhibitory activity. Pretreatment of PBMC with NEM decreased the total cellular thiols by 50% and blocked proliferation by 99%, whereas N-hydroxymaleimide decreased the total cellular thiols by 38% but had no effect on the proliferative response. The additional 12% of the cellular thiols that react with NEM, but not NHM, account for the inhibitory effect of NEM on lymphocyte proliferation. These findings suggest that selective cellular thiols are critical for T-cell activation.